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Amendments to the Claims: 

The amendments are being made to the claims as originally filed. The annexed claims are not 
to be considered or applied. This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims: 

1 . (Currently Amended) A method of providing a correction for a slave instmment, of th e k i nd 
the slave instrument measuring properties of an object by exposing the object to electromagnetic 
radiation , in p a rticul a r X rays, in at least two spectral ranges and obtaining one or more object 
responses thereto, the responses being based on detecting at least one of attenuation^ and/or 
reflection and scattering and/or scatt e r of the electromagnetic radiation in or from i n/from the object by 
use of one or more detectors, the responses and ar e obtained in a form where they express properties 
either directly or via a transformation, said method of corection comprising: 

obtaining, for a plurality of stable objects, a set of responses comprising one or more paif pairs 
of related responses (Qiow^ and Qhigh^) representing measurements in the at least two spectral ranges 
perfonned with the slave instrument and a set of responses, comprising one or more pair pairs of 
related responses (Qiow"' and Qnigh"') representing measurements in the at least two spectral ranges 
performed with a master instrument[,]; 

wherein a pair of related responses (Qiow*^ and Qhiah"^ ) of the master instrument corresponds to 
each pair of related responses (Qbw^ and Qhioh^) of the slave instrument , to each pair of r e lat e d 
rospons e s(Qte w ^ and Q^^) of th e slav e instrum e nt corr e sponds a pair of ro l atod rospons e s(Qte w"^-afld 
) of th e master i nstrum e nt, 
wherein each element in the corresponding pair of responses (Qiow"^ and Qhiah"^ ) of the master 
instrument con-esponds to an element in each pair of responses (Qiow^ and Qhiah^) of the slave 
instrumen t: and to e ach e le m e nt i n e ach pa i r of r e spons e s (Q iow ^ and Q ^^ ) of tho s l avo i nstrument 
corresponds an elem e nt in th e correspond i ng pa i r of r e spons e s (Qte w" ^ and ) of th e mast e r 
instrument; 
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determining^ based on the sets of responses^ a correcting function , the correcting function 
being a functional relationship between a ratio of related responses of the master instmment and a 
sum of a plurality of temns, each term being a product of a correcting coefficient (Bi) and powers of 
related responses (Qiow^ and Qhigh^) of the slave instrument, wherein each response is being raised to 
a power being a positive or negative real number, or zero, thereby determining a first set of correcting 
coefficients (Bo; Bi; B2 . . .) being multiplied by respective of or each of the terms; and 

storing the first set of correcting coefficients (Bo; Bi; B2 . . .) in a memory means included in or 
adapted for communication with a data processing unit means included in or adapted for 
communication with the slave Instrument. 

2. (Currently Amended) A The method according to claim 1 , wherein the electromagnetic 
radiation comprises X-rays , wh e r e in, i nit i a ll y, at a manufactur e s s i t e 

m e asur i ng tho p l ural i ty of stable objects on a mast e r instrument, thereby 

obtain i ng th e s e t of r e spons e s r e pr e s e nting m e asur e m e nts p e rform e d with th e mast e r instrum e nt 
(Qtow" ^ and Qt ^^^h 

storing th e sot of responses (Qi ow' " and Q^^) as a sot of constant va l u e s in 

m e mory m e ans, which is accessibl e from a slave instrum e nt, wh e n m e asuring th e corr e sponding 
stab le objects on a s l ave instrument in ordor to carry out a method of providing a corroct i ng accord i ng 
to c l a i m 1 

3. (Cunrently Amended) A method according to claim 2, wh e r e in th e s e t of r e spons e s 
measur e d by th e master instrument is stored in memory moans inc l uded in or adapted for 
commun i cat i on w i th data proc e ss i ng m e ans i nclud e d i n or adapt e d for communication with th e slav e 
i nstrum e nt The method according to claim 1 , further comprising: 

initially measuring at a manufacturing site the plurality of stable obiects on the master 
instrument thereby obtaining the set of responses representing measurements performed with the 
master instrument (Qiow"" and Qhioh""): 

initially storing at the manufacturing site the set of responses (Qtow'" and Qhiah"^) initially 
measured as a set of constant values in the memory, the memory being accessible from the slave 
instrument, when measuring the corresponding stable obiects on a slave instrument . 
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4. (Currently Amended) A Jhe method according to claim 1, 2 or 3, wherein the determination 
of the connecting function is being based on a regression method. 

5. (Currently Amended) A Jhe method according to claim 4, wherein the regression method is 
selected from the group consisting of principal component regression, multiple linear regression, partial 
least squares regression, and artificial neural networks. 

6. (Currently Amended) A The method according to claim 1. any of th e pr e ceding claims, 
wherein the correcting function comprises a plurality of terms of the following fonri: Qiow"^ * Qhigh"'^ 
wherein n1 and m1 are selected from the group consisting of real numbers and and/or integers, and n1 
is positive. 

7. (Currently Amended) The A method according to claim 6, wherein the conrecting function 
comprises at least three of the following terms: Qiow, Qhigh, Qiow^, Qhigh^ and Qiow/Qhigh. 

8. (Currently Amended) The A method according to claim 6, wherein the correcting function 
comprises at least three of the following terms: Qiow * Qhign; Qiow^ *Qhigh; Qiow * Qhigh^; Qiow^/Qhigh; 

Qlow/Qhigh^; Qlow^/Qhigh^; and Qlow^/Qhigh^. 
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9. The A method according to claim 1 any of th e pr e ceding c l aims , wherein the con'ecting 
function is of the form: 

= B,QL +B,Ql,,, +B,QlJ +B,Ql,^' +B,QLQ|,,, +B«Q?„,'q^,.^ +B,Qt.„Q;i^' 



high 

r -|2 

Vhigh Vhigh Vhi] 



Chigh 

wherein the Bs are constants. 



high 



0 



1 0. (Currently Amended) Jhe A method according to claim 1 any of th e pr e c e d i ng 
c l aims , further comprising: 

determining^ based on the sets of responses^ a further connecting function^ the further 
corr e ction function being a functional relationship between responses of the slave instrument (Qiow^ or 
Qhigh^) and related responses (Qiow"" or Qhigh'") of the master instrument, thereby determining a second 
set of correcting coefficients, (etj^ a and p . 

1 1 . (Currently Amended) The A method according to claim 10, wherein the further 
correcting function is belftf a functional relationship between a high energy response of the slave 
instrument (Qhigh^) and the related high energy response (Qhigh"^) of the master instrument. 

1 2. (Currently Amended) A The method according to claim 1 1 , wherein the further 
conrecting function is determined by use of univariate linear regression. 

1 3. (Currently Amended) A The method according to claim 1 2. wherein the further 
connecting function is belRf of the forni Qhigh"^ = a -Qhigh^ + p. 

14. (Currently Amended) A Jhe method according to claim 1 any of th e pr e c e d i ng 
cla i ms , wherein the set of responses for the master instrument and the set of responses for the slave 
instrument each comprise one pair of related responses for each stable object comprised in the 
plurality of stable objects. 
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1 5. (Currently Amended) A Ihe method according to claim 1 any of th e pr e c e d i ng 
claims , wherein the related responses are obtained based on m e asuring measurements on objects 
being conveyed. 

1 6. (Currently Amended) A The method according to claim 1 any of th e pr e c e d i ng 
c l aims , wherein each of the responses (Q) is an intensity (I) , i f n e c e ssary corr e ct e d w i th r e sp e ct to dark 
curr e nt of th e d e t e ctors , 

1 7. (Currently Amended) A The method according to claim 1 a ny of th e c l a i ms 1 15 , 
wherein each of the responses is a transmittanc e (T) b e ing der i ved from intensity as a rat i o between 
i nt e nsity resu l ting from m e asuring on an ob i ect and r e f e r e nc e i nt e ns i ty (Q) is an intensity (I) corrected 
with respect to dark current of the detectors . 

18. (Currently Amended) A The method according to claim 1 any of th e claims 1 15 , 
wherein each of the responses is an absorbanc e b ei ng d e fin e d as tho negat i v e logarithm to a 
transm i ttanc e (A- - log(T)) such as l ogarithm bas e 10, th e natural logarithm, or any other l ogar i thmic 
fwetieft a transmittance (T) being a ratio between an intensity resulting from measuring an object and 
a reference intensity . 

1 9. (Cun^ently Amended) A Ihe method according to claim 1 any of tho cla i ms 1 15 , 
wherein each of the responses for both th e mast e r and th e s l av e i nstruments ar e absorbancos boing 
dotorminod by ca l cu l ating 







'isanpleOow)-!^,, (low)' 






tOglO 


lair (low)- I^rtc (low) . 





"^sample 

(high)-l^^(high) 



\ l.i,(high)-l^(high) J 

wh e r e in th e intensit i es ( I ) ar e obta i n e d i n a me a suring reg i on of th e mast e r instrum e nt rospoctiv el y tho 
slav e instrum e nt by: 
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expos i ng th e obj e ct i n the m e asuring r e gion to low and high X ray e n e rgies 

and dotoct i ng w i th d e t e ctors th e i nt e ns i ti e s Ib amp te( l ow) and I b amp te(h i gh) r e sp e ctiv el y 

dotocting the i ntens i ties l ^( l ow) and I d af k(h i gh) from said d e t e ctors wh e n no 

radiat i on reaches them; 

CrrTvi 

e xposing sa i d d e t e ctors to th e low and h i gh X ray e n e rg ie s signals wh e n no 

obj e ct is present i n th e m e asuring r e g i on and d e t e ct i ng U(low) and U(h i gh) 

is an absorbance. A, being defined as the negative logarithm to a transmittance. T, (A=-log(T)) . 

20. (Currently Amended) A The method according to any one of cla i ms 1 15 claim 19 . 
wherein each of th e respons e s i s a r e f le ctanc e (R) e xpr e ss i ng th e refl e ctanc e from th e surfac e of the 
object the logarithm is one of a logarithm base 10 and a natural logarithm . 

21 . (Currently Amended) A The method according to claim 4© 1, wherein the 
rofloctanco (R) i s linear i zed, proforab l v using tho Kubo l ka Munk transform (K/S~(1 R)/2R) responses 
for both the master and the slave instruments are absorbances. Aiow and Ahiah, being determined by 
calculating 

"lsample(10W)-I^,^(10w)' 



lair (low) -I^^^^ (low) 



and 



We (h^gh)-Idark(high) 

lair (high) -Idark (high) 



wherein Isamoie is the intensity of the radiation detected when the object is irradiated. Idark is the 
intensity of the radiation detected when the object is not in-adiated. and lair is the intensity of the 
radiation detected when no object is present, the intensities obtained in a measuring region in 
respective of the master instrument and the slave instrument by: 

exposing the object in the measuring region to low and high X-rav energies and detecting with 
detectors the intensities isampiedow) and IsamDie(high), respectively; 

detecting the intensities Idark(low) and Idark(high) from said detectors when no radiation reaches 
them: and 
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exposing said detectors to the low and high X-ray energies when no object is present in the 
measuring region and detecting Uirflow) and lair(high). respectively . 

22. (Currently Amended) A The method according to claim 1. wherein each of the 
responses is a reflectance (R) expressing the reflectance from the surface of a respective of the 
obiects. of corr e cting respons e s r e pr e senting m e asurem e nts porform e d w i th a Rlav e InRtnim p nt^ r . r \ \c\ 
m e thod compr i sing for an obj e ct 

d e t e rm i ning bas e d on m e asuromonts w i th tho slave i nstrum e nt a pair of 

r el at e d r e sponses (Qi ew ^ and Q \vg^% 

dotormining tho ratio [Q iew/Qhigt^} ^ by a corroct i ng funct i on being a funct i onal 

r el ationship b e tw ee n a ratio of r e lat e d r e sponses of tho master instrument and a sum of a p l ural i ty of 
t e rms, e ach t e rm being a product of a corrocting coofficiont (B4) and powers of related r e sponses 
(Qtew^-afld-Qhigit ^ of the slave instrum e nt wh e r e in e ach r e sponse be i ng raised to a power boing a 
pos i tive or negative rea l numb e r, or zero, 

providing Q\^^ oithor by assum i ng that Q\ ^ ^ i s substantia ll y equa l to 

Qtwgn ^ or by uso of a furth e r corrocting funct i on correlating Qt ^gt^^-wrth-Qnigi^^f 

oriel 

ca l Gu l ating Qi ew^-as-Qt^^^-HQteJQhigtjg^i 

thoroby prov i ding a s e t of oorroctod rosponsoo. 

23. (Currently Amended) A The method according to claim 22, wherein the further 
corrocting funct i on boing of tho form Qu igh^-^-eHOwghS-^^ reflectance (R) is linearized, using the 
Kubelka-Munk transfomn n</S=f1-Ry2m . 

24. (Cun-ently Amended) A method according to claim 22 or 23, whoroin tho oorrooting 
funct i on comprisos torms of tho fol l owing fomi Q ie^'^^-i-Qhigh'" ^, wherein n1 and m2 aro roal numbers 
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and/or i nt e gors. and wh e r ei n n1 is positiv e of correcting responses representing measurements for an 
obiect performed with a slave instrument, said method comprising: 

determining, based on measurements with the slave instrument, a pair of related responses 

(QiQw^ and Qhioh^): 

determining a ratio [Qiow/Qhiohl^^ using a correcting function, the correctinq function being a 
functional relationship between a ratio of related responses of a master instrument and a sum of a 
plurality of terms, each term of the plurality of terms being a product of a correcting coefficient (Bi) and 
powers of related responses (Qiow^ and Qhioh^) of the slave instrument, wherein each response is 
raised to a power being a positive or negative real number, or zero: 

providing Qhioh"^'^. where Qhmh^^ is substantially egual to QhiohS. or Qhiah'^"^ is determined using 
a further correcting function conrelating Qhioh^"^ with Qhioh^: and 

calculating Qiow'"^ as egual to QhiQh<»^ * [QiQw/QhiQh1<»^ and thereby providing a set of connected 
responses . 



25. (Currently Amended) A- The method according to any of the c l a i ms 22 2 4 claim 24 . wherein 
the further correcting function compr i ses at le ast thre e of th e fol l owing terms: Q tewrQi«§hi-QtewVQ*ti9*t^ 
afld-Qtew/Qfaiab is of the form: Qh\ah^^ = a -QhiohS + B . 

26. (Currently Amended) A Jhe method according to any of tho claims 22 25 claim 24 . 
wherein the correcting function comprises at least throo of tho fo ll owing forms: Qi Gw^ttigi^i-Qtew^^higfrT 
Qtew^'Qhigh^i-QiGw^wghr^ terms of the following form: Qiow"^ * QhiQh"^^ 
wherein n1 and m1 are one of real numbers and integers, and wherein n1 is positive . 



27. (Currently Amended) A The method according to any of the c l aims 22 26 claim 24 . 
wherein the correcting function is of th e form: 



Qhi, 



high 







-hB — — h-B— 


Qlow 


2 


Vhigh 


Vhigh 


' ^io 2 ' 

Vhigh 


Qhigh _ 





comprises at least three of the following terms: Qiow, Qhioh. Qiow^, Qhioh^ and Qiow/Qhigh . 
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28. (Currently Amended) A The method according to any of th e cl a ims 22 27 claim 24 . 
wherein each of th e respons e s (Q) i s an i nt e ns i ty ( I ), i f n e cessary oon^ e ot e d with r e sp e ct to dark cun^ e nt 
of tho dotoctors the con"ectlnq function comprising at least three of the following terms: Qiow^Qhiah: 
Qiow^*QhiQh: QiQw*QhiQh^; QiQw^/QhiQh: Qiow/Qhioh^: Qiow^/Qhiah^; and Qiow^/Qhioh^ . 



29. (Currently Amended) A The method according to any of th e c l aims 22 27 claim 24 . 
wherein each of th e responses i s a transmittanc e (T) bo i ng dor i vod from i ntens i ty a s a ratio b e tween 
int e nsity r e sult i ng from m e asur i ng on an obj e ct and a r e ferenc e int 6 ns i ^/ the conrecting function is of 
the form: 



Clow 



Qhi, 



high 



ihigh 



O' 



8 Qs ^ ^9 
Vhigh Vhi] 



10 2 ' ^11 

Wgh Qhigh 



'low 



Chigh 



wherein the Bs are constants. 



30. (Currently Amended) A The method according to any of tho c l aims 22 27 claim 24 . 
wherein each of r e spons e s is an absorbanc e b ei ng dofinod as tho negat i v e l ogarithm to a 
transmittanc e (A- l og(T)) such as l ogarithm bas e 10, th e natural logarithm, or any othor logarithmic 
function the responses (Q) is an intensity 



31 . (Currently Amended) A The method according to any of th o claims 22 27 claim 24 . 
wherein each of the responses arc absorbanc e s b e ing d e t e rm i n e d by ca l cu l ating 





IsanpIe(l0W)-Id,,k(l0W)' 




^low° logic 


U(l0W)-Id,rtc(l0W) 





*"high 



-teg 



10 



We (high) -Ij^rtc (high) 



L I.i,(high)-I^^(high) 
wh e r e in tho intons i t i os ( I ) aro obtain e d i n a m e asur i ng r e gion of th e slav e instrum e nt by: 
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exposing an objoct i n tho moasur i ng reg i on to low and high X ray onorg i oc 

and d e t e cting with d e tectors th e i nt e nsit ie s I b amp te( l ow) and Ib ampi e(high) r e sp e ctiv el y 

d e t e cting with tho detectors tho i ntonsitios l d a 4( l ow)) and I d af fc(h i gh) from sa i d 

d e t e ctors when no rad i at i on r e ach e s th e m; 

e xpos i ng s a id d e t e ctors to th e l ow and high X - ray e n e rgi e s s i gnals wh e n no obj e ct is 

pr e s e nt in th e m e asur i ng r e g i on and dotoct i nq U( l ow) and U(h i gh) (Q) is an intensity (I) corrected with 
respect to dark current of the detectors . 

32. (Currently Amended) A The method according to any of the c l aims 22 27 claim 24 . 
wherein each of the responses is a r e fl e ctanc e (R) e xpr e ssing th e refl e ctanc e from th e surfac e of th e 
ebteet transmittance (T) being a ratio between intensity resulting from measuring an obiect and a 
reference intensity . 

33. (Currently Amended) A The method according to claim 32 24, wherein the 
rofloctanco (R) i s linearized, preferab l y using th e Kubelka Munk transform (K/S"(1 R)/2R) each of 
responses is an absorbance. A. defined as the negative logarithm to a transmittance. T, (A=-log(T)) . 

34. (Currently Amended) A The method according to any of th e pr e c e d i ng claims claim 
33, wherein the con' e cting funct i on and th e furth e r corr e cting function b e ing d e t e rm i ned by th e m e thod 
according to any of the c l a i ms 1 21 logarithm is one of a logarithm base 10. and a natural logarithm . 

35. (Currently Amended) A The method of d e t e nm i n i ng a physica l quantity for an obj e ct 
by a s l av e instrument, th e method comprising 

d e term i ning for th e obj e ct corr e ct e d high and l ow e nergy responses (Q ^jgi^^ 

and Qi ow ^ by utiliz i ng th e m e thod accord i ng to any of th e cla i ms 22 3A, 
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dotermining th e physical quant i ty by apply i ng on s ai d corr e ct e d r e spons e s a 

ca l ibrat e d functional r el at i onship b e tw ee n and Q tow ^ and a phys i ca l quant i ty according to 
claim 24, wherein the responses are absorbances being determined by calculating 



We Oow)-Idark(lQW) 
lair (low) -Idark (low) _ 



and 



Ahigh=-log 



10 



We (high)-Idark (high) 

U(high)-I^^(high) 



wherein Isamoie is the intensity of the radiation detected when the object is irradiated, (dark is the 
intensity of the radiation detected when the object is not irradiated, and lair is the intensity of the 
radiation detected when no object is present, the intensities obtained in a measuring region of the 
slave instrument by: 

exposing an obiect in the measuring region to low and high X-ray energies and detecting with 
detectors the intensities Isampiedow) and Isamoiefhigh), respectively: 

detecting with the detectors the intensities Idark(low)) and Idark(high) from said detectors when 
no radiation reaches them: and 

exposing said detectors to the low and high X-ray energies when no object is present in the 
measuring region and detecting lair(low) and lair(high). respectively . 

36. (Currently Amended) A The method according to claim 3§ 24, wherein tt^ 
ca l ibrat e d functiona l r el ationsh i p b e ing a funct i on al r e lationship b e twe e n a physical qu a nt i ty and a sum 
of a p l ura li ty of t e mis, each tonn b ei ng a product of a ca l ibrat i on co e ff i ci e nt (B4) and pow e rs of r el at e d 
r e spons e s (Q\ m ^ and Q^^), wh e r ei n e ach respons e b e ing raised to a power being a pos i tive or 
n e gat i v e r e a l numb e r, or z e ro each of the responses is a reflectance (R) expressing the reflectance 
from the surface of a respective of the obiects . 



37. (Currently Amended) A The method according to claim 36, wherein the c a l i br a ted 
funct i ona l r el ationship compris e s t e rms b e ing of th e form: Q iow*^-^^^ wh e r e in n1 and m2 ar e roa l 
numbers and/or integ e rs, and wh e rein n1 is positiv e , such as comprises t e rms b e ing of the form: Q iewr 



Qhiflhr-Qtew ^. Qh ioh ^ and Ql ow/QbiahT-i 
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QbiBhVQtou^Qfaini«-QtoJQhfah^rQtou^/Qfafah^^^ (R) is linearized using the Kubelka- 

Munk transform (K/S=n-Ry2R) . 

38. (Currently Amended) A method accord i ng to cla i m 37, wh e r ei n th e ca li brat e d 
funot i ona ! r e lationsh i p Is of th e form: 

HQ)- B,QL +^2Ql^ +D3QL' +D4QL..' +^sQLQl^ +^6Q'JqI^ 



0^ 




-hB — 




Qlow 


2 


Vhigh 


Qhigh 


Qhigh 




_ Qhigh _ 





of determining a physical quantity for an object by a slave instrument, the method comprising: 
determining for the object corrected high and low energy responses (Qhiah^^ and Qiow^^) using 

the method according to claim 24: and 

determining the physical guantitv by applying a calibrated functional relationship between 

QhiQh^"' and Qiow^^ and a physical guantity on said corrected responses . 

39. (Currently Amended) A The method according to claim 38 any of c l a i ms 35 38 , 
wherein the ca li brat i on mod e l i s obtain e d by e xpos i ng the mast e r i nstrument to a p l ura li ty of wo ll 
d e fin e d obiocts calibrated functional relationship is a functional relationship between a physical guantitv 
and a sum of a plurality of terms, each term being a product of a calibration coefficient (Bi) and powers 
of related responses (Qiow^ and Qhioh^). wherein each response is raised to a power being a positive or 
negative real number, or zero . 

40. (Currently Amended) A The method according to claim 39, wherein the wo l l defin e d 
objects aro d e fin e d in th e ■ sense that th e physical prop e rti e s of th e obj e ct hav e b ee n establish e d by a 
ch e m i cal proc e ss, such as an offic i ally r e cognized referenc e method for th e det e nninat i on of tho 
r e qu e st e d phys i cal property calibrated functional relationship comprises terms of the fonii: Qiow"^ * 
QhiQh"'^ wherein n1 and m1 are at least one of real numbers and integers, and wherein n1 is positive . 

41 . (Cun-ently Amended) A The method according to any of th e claims 35 4 0, whoro i n 
e ach of the r e sponses (Q) i s e ither: 
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an i nt e ns i ty ( I ), i f necessary corr e ct e d with r e sp e ct to dark curr e nt of th e 

d e t e ctors; 

a transmittance (T) b ei ng d e r i v e d from int e ns i ty a s a rat i o betw ee n i ntensity 

r e sult i ng from m e asuring on an obj e ct and a r e f e r e nc e i ntonsity; 

an absorbanc e b e ing defin e d as th e n e gat i v e log a rithm to a transm i ttance 

(A" - l og(T)) such as logarithm baso 10, tho natural logar i thm, or any other l ogar i thm i c function; 

OF 

a rofloctanc e (R) e xpressing the reflectance from tho surface of the object, tho 

ref le ctanco (R) i s preferably li noarizod using the Kub e lka Munk transform (K/S-( l R)/2R) claim 40. 
wherein the calibrated functional relationship comprises terms of the fomi: Qiow. Qhigh. Qiow^. Qhigh^ and 

Qiow/Qhigh . 

42. (Currently Amended) A The method according to claim 44 40, whereini- 
r e spons e s are absorb a nces, the absorbancos being dot e nnin e d by calculating 





Isan,pIe(low)-I^rtcOow)' 






lair (low) -1^3^ (low) . 





Isampie (high)-!^^ (high) 



—I I,,(high)-I^^(high) 
wh e r e in th e int e ns i tioo ( I ) aro obta i n e d in a m e asuring region of tho slav e instrumont by: 

e xposing an obj e ct in th e m e asuring r e g i on to l ow and high X ray onorglos 

and d e t e cting w i th d e tectors tho i nt e nsit ie s Ib awpie ( l ow) and l 8 amp te(high) r e sp e ctiv e ly 

dotocting with tho dotoctoro tho i ntons i t i oo ld » K(low) and U 

d e t e ctors wh e n no radiation roaches thom; 
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expos i ng said detectors to the l ow and high X ray e n e rg i es s i gnals whon no object is 

present i n th e m e asuring region and d e t e ct i ng U( l ow) and l^^ irftwM the calibrated functional 
relationship comprises terms of the fomi: Qtow* Qhioh: Qiow^ * Qmoh: Qiow * Qhioh^, Qiow^/Qhiah: Qiow/Qhtah^; 
QiQw^/QhiQh^: and Q\oMb\ahl 

43. (Currently Amended) A The method of us i ng a slav e instrument for 
detomi i ning phys i ca l quantit ie s, such as the fat content, of an obj e ct, such as food or f ee d, by us e of 
dua l X ray radiation, said m e thod comprising 

scanning substantia ll y a ll or a ll of th e obj e ct by X - ray b e ams having at le ast 

two e n e rgy le v e ls, i ncluding a low l e v e l and a le v el b e ing higher r e lative l y th e r e to, 

d e t e ct i ng th e X - ray b e ams having pass e d through th e obj e ct for a p l urality of 

ar e as of th e obj e ct; 

for e ach ar e a of th e obj e ct 

det e rmining th e obj e ct's r e sponse {Q\m) at th e low e n e rgy le vel and th e obj e ct's r e sponse 

(Qhigt t) at th e high e n e rgy l evel, 

corr e ct i ng th e r e spons e s so d e t e rm i n e d by ut ili sing th e connect i ng method according to any of 

th e claims 22 31, 

Ul l\J 

dotomfiining the physical property by utiliz i ng the method according to cla i ms 35 12 

according to claim 40. wherein the calibrated functional relationship is of the fornn: 

F(0= B,QJ,, +B,Q^,^, +B3Q,;^' +B,QL,,/ -^B.Ql^^Ql^, ^B.Q^JqI,^ ^B.Ql^Ql^,' 






Vhigh Vhigh Qhi, 



high 



■-low 



high 



wherein the Bs are constants. 
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44. (Currently Amended) A data proc e ss i ng system for providing a corr e ction for a 
slave insta l ment, said system ut il izes sots of rosponsos being basod on dotecting attonuation and/or 
r e fl e ction a nd/or scatt e r of e l e ctromagn e t i c r a d i at i on, in particu l ar X - ray, i n/from a obj e ct e xposed to 
said ele ctromagn e tic rad i at i on i n at l e ast two sp e ctral ranges, the s e t of r e spons e s compr i s e s one or 
mor e pair of re l at e d r e spons e s (Q iew^ and Q \^^^ ) r e pr e s e nt i ng m e asur e m e nts p e rformed with a s l av e 
i nstrum e nt and a s e t of r e spons e s compr i sing on e or more pair of re l ated r e sponses (Q tew" ^ and Q i^^ 
r e pr e senting m e asur e m e nts p e rformed with a mast e r i nstrum e nt, said r e spons e s being obtain e d for a 
p l ura li ty of stabl e obj e cts and 

to e ach pa i r of r el at e d rosponsos of the slave instrument corrosponds a pair of 

r e lat e d r e spons e s of th e master instrument, 

and to e ach e l e m e nt in e ach pa i r of r e spons e s of th e s l av e instrument 

conrosponds an el ement in the con-espond i ng pair of r e spons e s of the mast e r i nstmment; 
sa i d data proc e ssing syst e m compr i sing 

m e ans for acc e ss i ng m e mory means wh e rein th e r e spons e s (Qte w^^-and 

Qi^* ") of th e mast e r i nstmm e nt and/or th e respons e s (Q iow ^ and ) of th e slav e instrument are 
stor e d, 

m e ans, such as proc e ssor means, for det e nnining basod on the sets of 

r e spons e s a corr e ct i ng function b e ing a functiona l relationship betw e en a ratio of r e lat e d r e sponses of 

th e mast e r i nstrument and a sum of a p l ural i ty of terms, oach term bo i ng a product of a con' e ct i ng 

coofficiont (B4) and powers of re l ated responses (Qte w^-and-Qhign ^) of th e s l ave i nstrum e nt where i n 

e ach response boing raised to a pow e r bo i ng a positiv e or n e gative rea l numb e r, or z e ro, th e reby 

d e t e rm i ning a first sot of correcting co e ffici e nts (Bq; B^ i-B a ) b e ing mult i p l i e d on e ach of the terms, 

m e ans for storing th e first s e t of corr e ct i on coeffic ie nts (Bo: B4 ^B2-7ttt4 The method 

according to claim 38. wherein the calibration model is obtained bv exposing the master instrument to a 
plurality of well-defined objects . 
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45. (Currently Amended) A data proc e ssing syst e m according to claim further 
compris i ng m e ans for d e t e rmining a furth e r corecting function b e ing a funct i ona l r el ationship b e tw ee n 
a high energy r e spons e of th e slav e instrument {Q ^ ^) and related h i gh e nergy rosponso (Qh igi^"^ 
th e mast e r instrum e nt, th e r e by d e t e rmining a s e cond s e t of corr e ct i ng co e ffici e nts (a; p) The method 
according to claim 44. wherein the well-defined objects are defined such that physical properties of the 
obiects have been established by a chemical process . 

46. (Cun-ently Amended) A data processing syst e m according to c l a i m f]A or ^15, 
wher ei n e ach of the r e sponses (Q) i s ei th e r: 

an i nt e nsity ( I ), i f n e c e ssary correct e d with respect to dark cun- e nt of tho 

d e t e ctors; 

a transm i ttanc e (T) being der i v e d from intens i ty as a rat i o botwoon i ntensity 

r e sulting from m e asuring on an obj e ct and reforonco i ntens i ty; 

an absorbanc e b e ing d e fin e d as the nogativo logarithm to a 

transmittanc e . (A- log(T)) such as l ogar i thm base 10, th e natural l ogarithm, or any oth e r logar i thm i c 
function; 

ef 

a r e fl e ctance (R) expressing the ref le ctance from th e surfac e of the obj e ct, the 

r e fl e ctance (R) is preferab l y l i noar i zod using tho Kubo l ka Munk transform (K/S"(1 R)/2R) The method 
according to claim 45. wherein the chemical process is an officially recognized reference method for 
the detennination of the physical properties . 

47. (Currently Amended) A data proc e ssing system accord i ng to claim ^6, wh e roin, i n 
cas e th e r e sponses are absorbanc e s, th e absorbancos being detemiin e d by ca l culat i ng 
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'isample Oow)-!^^^ Oow)' 






I,i,(low)-Id^rtcOow) 





-A 



high 



4eg 



10 



Isample (Wgh) " I^^rk (^gh) 



L U(high)~I^^(high) 

wher e in th e int e ns i t i es ( I ) ar e obtainod in a m e asur i ng region of th e s l av e instrumont by: 

exposing an obj e ct i n th e m e asur i ng r e gion to l ow and h i gh X - ray e n e rgi e s 

and dotooting with dotoctors th e int e ns i ti e s I s ampi e(iow) and Ib ampi 6(high) r e sp e ct i ve l y 

d e t e cting with th e dotoctors th e int e nsities lc ia 4(low) and I d af K(h i gh) from said 

detectors wh e n no rad i ation roachos thorn; 

Ul IVJ 

e xposing said d e t e ctors to th e low and high X - ray e n e rgi e s s i gna l s when no object is 

prosont i n tho measur i ng region and dotoot i ng U(low) and la tf(^ti§^ The method according to claim 38. 
wherein each of the responses (Q) is one of: 

an intensity (I): 

a transmittance (T) derived as a ratio between intensity resulting from measuring an object and 
a reference intensity; 

an absorbance defined as the negative logarithm to a transmittance (A=- loa(T)): and 
a reflectance (R) expressing the reflectance from the surface of an obiect. the reflectance (R) 
being linearized using the Kubelka-Munk transfomi (K/S=fl-R)/2R) . 



48. (Currently Amended) A data process i ng system accord i ng to c l aim ^6, wherein, in 
cas e the r e spons e s are absorbanc e s, th e absorbances being determin e d by calcu l ating 





Isample 00w)-Id3rt, (low)" 


■a«d- 


Alow- lOglO 


U (low) -I^^ (low) 







Is.mpie (high)-Id.rtc (high)' 


^hiiir — legro 


[ I,^(high)-I^^(high) J 
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whoroin the i nt e nsit i es ( I ) ar e obtained i n a m e asuring r e g i on of th e slav e instrum e nt by: 

e xposing an object i n th e m e asuring r e gion to low and h i gh X - ray e n e rgi e s 

and d e t e ct i ng with d e t e ctors th e int e ns i t ie s Ib ampi e( l ow) and I b ampte (h i gh) r e spect i v el y 

det e cting with th e d e tectors th e i nt e ns i ti e s ld aii <.(iQw) and I d af k(high) from sa i d 

dotoctors whon no rad i ation roachos thom; 

Ul l\J 



exposing said d e t e ctors to th e l ow a nd h i gh X - ray e n e rg ie s s i gnals wh e n no obj e ct is 

pr e s e nt i n th e m e asuring region and d e t e ct i ng U( l ow) and U(h i gh) The method according to claim 47. 
wherein, the responses are absorbances. the absorbances being determined bv calculating 



.Aiow=-logio 



lair (low) -I^JlOW) . 



and 



lair (high)-I^Hc (high) 



wherein Isampie is the intensity of the radiation detected when the object is irradiated. Idark is the 
intensity of the radiation detected when the obiect is not irradiated, and lair is the intensity of the 
radiation detected when no object is present, the intensities obtained in a measuring region of the 
slave instrument by: 

exposing an obiect in the measuring region to low and high X-rav energies and detecting with 
detectors the intensities Uampiedow) and Isampie(high), respectively: 

detecting with the detectors the intensities Idark(low) and Idaricfhioh) from said detectors when 
no radiation reaches them: and 

exposing said detectors to the low and high X-rav energies when no obiect is present in the 
measuring region and detecting lair(low) and lair(high). respectively . 



49. (Currently Amended) 
r e spons e s (Q) is e ith e r: 



A system according to cla i m 48, wh e r e in e ach of th o 
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an i nt e ns i ty ( I ), i f necessary corr e oted w i th resp e ct to dark curr e nt of th e 

d e t e ctors; 

a transm i tt a nc e (T) be i ng d e riv e d from int e ns i ty as a ratio betw ee n intensity 

r e sult i ng from m e asuring on an obj e ct and r e f e r e nc e int e nsity; 

an absorbanc e being d e fined as th e n e gat i ve l og a rithm to a transmittanco 

(A- log(T)) such as l ogarithm bas e 10, the natural logarithm, or any oth e r logarithmic function; 

Of 

a rofloctanc e (R) e xpr e ssing th e refloctanco from tho surface of the obj e ct, th e 

rofloctanco (R) is proforab l y l inoarizod using tho Kubo l ka Munk transform (K/S-(1 R)/2R) A method of 
using a slave instrument for determining physical quantities of an obiect bv use of dual X-rav radiation, 
the method comprising: 

scanning substantially all or all of the obiect using X-rav beams having at least two energy 
levels, the at least two energy levels including a low energy level and a high energy level, the high 
energy level being higher relatively to the low energy level: 

detecting the X-ray beams having passed through the obiect for a plurality of areas of the 

object: 

determining, for each area of the obiect. the object's response (Qiow) at the low energy level 
and the obiecfs response (Qhiah) at the high energy level: 

con-ecting the responses so determined using the connecting method according to claim 24: 

and 

determining the physical quantity by applying a calibrated functional relationship between 
QhiQh'»^ and Qiqw^Q^ and a physical quantity on said corrected responses . 

50. (Currently Amended) A system according to any of the claims ^9, furth e r 
comprising storage moans whoro i n a s o t of rosponsos (Qi w^^^^afld-Qfrigh" ^) for a sot of stablo objects 
m e asur e d on a master instrument ar e stor e d and/or storag e m e ans wh e r e in tho first set of corroct i on 
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cQoff i cionts (Bo ^-BiT-B a ) and/or th e furthor corroctina funct i on i s storod The method according to 

claim 49, wherein the physical quantity is fat content . 

51 . (Currently Amended) A dual X - ray i nstrum e nt comprising a syst e m accord i ng to any 
of th e claims 44 50 adapted to carry out a method according to any of the c l a i ms 1 35 The method 
according to claim 49. wherein the obiect is at least one of food and feed . 

52. (Currently Amended) A s e t compr i sing on e or mor e stab l e obj e cts for, or us e d 
dur i ng, carrying out a method according to any of tho claims 1 2 - 1, each object being choractorizod by 
b e ing compos e d by at le ast two d i ffer e nt ch e mical composit i ons wh i ch ar e s ubstant i a ll y stabl e and 
e ach stabl e obj e ct is having r e spons e , such as absorbanc e , prop e rt ie s wh i ch ar e sim i lar to th e 
r e spons e , such as absorbanc e , prop e rt i es of an obj e ct subj e ct e d to the m e thod according to any of th e 
c l a i ms 22 - 35 data processing system for providing a correction for a slave instrument, said system 
using sets of responses based on detecting at least one of attenuation, reflection and scattering of 
electromagnetic radiation in or from an object exposed to said electromagnetic radiation in at least two 
spectral ranges, the set of responses comprising one or more pairs of related responses (Qiow^ and 
QhiQh^) representing measurements perfonmed with the slave instrument and a set of responses 
comprising one or more pairs of related responses (Qtow'" and Qhioh"^) representing measurements 
perfomied with a master instrument, said responses being obtained for a plurality of stable obiects. 
wherein each pair of related responses of the master instrument corresponds to a respective pair of 
related responses of the slave instrument, wherein each element in the correspondinq pair of 
responses of the master instrument corresponds to a respective element in each pair of responses of 
the slave instrument, said data processing system comprising: 

an accessing unit configured to access a memory, wherein the responses (Qiow"^ and Qhioh^) of 
the master instrument and/or the responses (Qbw^ and Qhiah^ ) of the slave instrument are stored: 

a processor configured to determine, based on the sets of responses, a correcting function, the 
conrecting function being a functional relationship between a ratio of related responses of the master 
instrument and a sum of a plurality of terms, each term being a product of a correcting coefficient (Bi) 
and powers of related responses (Qiow^ and Qhioh^) of the slave instrument wherein each response is 
raised to a power being a positive or negative real number, or zero, thereby determining a first set of 
correcting coefficients (Bo: Bi: B2 . . .) being multiplied by each of the terms: and 
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a storage unit configured to store the first set of correction coefficients (Bq: Bi: B2 . . 

53. (Currently Amended) A s e t of stab le obj e cts accord i ng to c l aim 52, wh e r e in for 
e ach of the stab le obj e ct a first m e mb e r of th e at l e ast two diff e r e nt ch e m i cal compositions is ono 
hav i ng X ray r e spons e prop e rti e s, such as absorbanc e prop e rt ie s, s i m ila r to ad i pose tissu e , and a 
s e cond member of the at l e ast two d i fferent ch e mical composit i ons is on e hav i ng X ray respons e , such 
as absorbanc e . prop e rt ie s s i milar to muscl e tissue The data processing system according to claim 52. 
wherein the electromagnetic radiation comprises ravs . 

54. (Currently Amended) A s e t of stabl e obj e cts according to cla i ms 52 or 53, 
compris i ng a p l ural i ty of stab le obj e cts hav e vary i ng thickn e ss and/or aroal dens i ty The data 
processing system according to claim 52. further comprising: 

a processor configured to determine a further con-ecting function, the further correcting 
function being a functional relationship between a high energy response of the slave instrument (Qhiah^) 
and related high energy response (Qhiah"^) of the master instrument, thereby determining a second set 
of correcting coefficients, a and p . 

55. (Currently Amended) A set of stab le obj e cts according to claim 5 4 , where i n tho 
plurality of stable objects being integrat e d i nto a singl e st e pped it e m The data processing system 
according to claim 52. wherein each of the responses (Q) is one of: 

an intensity (1): 

a transmittance (T) derived from intensity as a ratio between intensity resulting from measuring 
an object and a reference intensity: 

an absorbance, A. being defined as the negative logarithm to a transmittance. T. (A=-log(T)): 

and 

a reflectance (R) expressing the reflectance from the surface of an obiect. the reflectance (R) 
being linearized using the Kubelka-Munk transform (K/S=(1-R)/2R) . 

56. (Currently Amended) A sot of stabl e objects according to any of tho claims 52 55, 
wherein each obj e ct compris e d i n th e s e t of objects is stabl e in th e s e nse that th e X ray rosponso, such 
as absorpt i on, properti e s of tho object does not change mor e than 0.1 %, such as no more than 0.01 
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%, such as no moro than .0.001% within at l oast 10 days, such as at loast 1 month, pref e rab l y at l oast 
1 y e ar A data processing system according to claim 55, wherein the responses are absorbances. the 
absorbances being determined by calculating 



wherein Uampie is the intensity of the radiation detected when the object is irradiated. Idark is the 
intensity of the radiation detected when the object is not irradiated, and lair is the intensity of the 
radiation detected when no object is present, the intensities obtained in a measuring region of the 
slave instalment by: 

exposing an obiect in the measuring region to low and high X-ray energies and detecting with 
detectors the intensities Isampieflow) and Isamoiefhigh). respectively: 

detecting with the detectors the intensities Idarkflow) and Idark(high) from said detectors when 
no radiation reaches them: and 

exposing said detectors to the low and high X-ray energies when no obiect is present in the 
measuring region and detecting Uirdow) and lair(high). respectively . 

57. (Currently Amended) A plura li ty of stable obj e cts according to any of tho cla i ms 52 
56, wh e r e in th e number of stabl e obj e cts in tho sot of stable obj e cts aro at l e ast 8, such as at least 12. 
proforab l y at l oast 15, or ovon at loast 20, such as at loast 26 A correcting system comprising a slave 
instrument for obtaining responses and a data processing system for correcting the responses, the 
responses representing measurements performed with the slave instrument and the responses based 
on detecting by the slave instrument at least one of attenuation, reflection and scattering of 
electromagnetic radiation in or from an obiect exposed to said electromagnetic radiation in at least two 
spectral ranges, the set of responses comprises one or more pairs of related responses (Qiow^ and 
QhiQh^). said correcting system comprising: 

a first processor means for determining the one or more pairs of related responses (Qiow^ and 
QhiQh^) based on measurements on an obiect with the slave instrument: 
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a second processor means for performing a correction of responses using a correction 
according to claim 24, said second processor means comprising an accessing unit configured to 
access a memory storing a first set of correction coefficients (Bo: Bi: B2 . > 

a third processor means for determining the ratio fQiow/Qhiohl^^ by the correcting function: 

a fourth processor means for determining the corrected high energy response Qhioh^'^ by the 
further correcting function: and 

a fifth processor means for determining the corrected low energy response Qiow^"^ by 
multiplying fQiQw/QhiQhl«>^ by Qhioh^ , 

58. (New) The system according to claim 57, wherein the electromagnetic radiation 
comprises x-rays. 

59. (New) The system according to claim 57, wherein each of the responses (Q) is one 

of: 

an intensity (I); 

a transmittance (T) derived from intensity as a ratio between intensity resulting from measuring 
an object and a reference intensity; 

an absorbance. A, being defined as the negative logarithm to a transmittance, T, (A=-log(T)); 

and 

a reflectance (R) expressing the reflectance from the surface of an object, the reflectance (R) 
being linearized using the Kubelka-Munk transform (K/S=(1-R)/2R). 

60. (New) The system according to claim 52, further comprising: 

a storage unit configured to store at least one of: a set of responses (Qiow"' and Qhigh"^) for the 
set of stable objects measured on the master instrument, the first set of correction coefficients (Bo; Bi, 
B2 . . .), and the further connecting function. 

61 . (New) A set comprising one or more stable objects for, or used during, carrying out a 
method according to claim 1, each object comprising at least two different chemical compositions which 
are substantially stable, and each stable object having a response property. 
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62. (New) The set of stable objects according to claim 61 , wherein the response property 
is absorbance. 

63. (New) The set of stable objects according to claim 61 , wherein for each of the stable 
objects a first member of the at least two different chemical compositions is one having X-ray response 
properties similar to adipose tissue, and a second member of the at least two different chemical 
compositions is one having X-ray response properties similar to muscle tissue. 

64. (New) The set of stable objects according to claim 63, wherein the response 
properties of the first and second members are absorbance. 

65. (New) The set of stable objects according to claim 61 , which the stable objects have 
varying thickness and/or areal density. 

66. (New) The set of stable objects according to claim 65, wherein the stable objects are 
integrated into a single stepped item. 

67. (New) The set of stable objects according to claim 61 , wherein each object 
comprised In the set of objects is stable such that the X-ray response properties of the object do not 
change more than 0.1 % over a prescribed period of at least 10 days. 

68. (New) The set of stable objects according to claim 66, wherein the prescribed period 
is at least 1 month. 

69. (New) The set of stable objects according to claim 66, wherein the prescribed period 
is at least 1 year. 

70. (New) The set of stable objects according to claim 66, wherein the X-ray response 
properties of the object do not change more than more than 0.01 % over the prescribed period. 
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71 . (New) The set of stable objects according to claim 66. wherein the X-ray response 
properties of the object do not change more than more than 0.001 % over the prescribed period. 

72. (New) The set of stable objects according to claim 61 , wherein the number of stable 
objects in the set of stable objects is at least 8. 

73. (New) The set of stable objects according to claim 72, wherein the number of stable 
objects in the set of stable objects is at least 12. 

74. (New) The set of stable objects according to claim 72, wherein the number of stable 
objects in the set of stable objects is at least 15. 

75. (New) The set of stable objects according to claim 72, wherein the number of stable 
objects in the set of stable objects is at least 20. 

76. (New) The set of stable objects according to claim 72, wherein the number of stable 
objects in the set of stable objects is at least 26. 
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